Introduction: To describe the Danish National Health Service Register in relation to research. Content: The register contains data collected for administrative and scientific purposes from health contractors in primary health care. It includes information about citizens, providers, and health services but minimal clinical information. Validity and coverage: The register covers everyone living in Denmark and data is available from 1990. No validity studies have been reported. Because the data is connected to reimbursement the coverage is assumed to be good. Conclusion: The strengths of the register include completeness, size, and long follow-up period. It is useful for research purposes but reservations must be made regarding its validity.
Introduction
The Danish National Health Service Register for Primary Care (NHSR) contains information about the activities of health professionals contracted with the tax-funded public healthcare system. These are general practitioners (GPs), practising medical specialists, physiotherapists, dentists, psychologists, chiropractors, and chiropodists. The purpose of the register, which is within the remit of the National Board of Health, is to document activities in primary health care for administrative use and to contribute to research in public health [1] . Since 1990 data has been available for research purposes. In 1997 the first review with a presentation of NHSR was published [2] providing information on the content of the register as well as the changes over time. Several examples of NHRS-based research were presented. It was concluded that the use of data from NHSR presupposes an intimate acquaintance with the rather complex Danish system of negotiations about the terms of contractual agreements and their interpretation.
The aim of the present paper is to give a description of the NHSR especially in relation to research, focusing on the information in the register about general practice. The register is, however, designed in a similar way for all private health practitioners financed by the Regional Health Administration.
Content
The data in the NHSR is relevant in connection with studies of activities in primary care. The NHSR contains only minimal information about citizens' health problems and reasons for using the service.
In Denmark around 98% of the population (health insurance group 1) are assigned to a specific general practice through a list system. The GP acts as a gate-keeper with regard to referrals to specialists and hospitals, and services are free of charge.
The remaining 2% of the population (health insurance group 2) have chosen the right to consult any GP or practising specialist at any time, in return for paying a substantial part of the doctor's fee. Services to both groups are registered in NHSR.
The data in the register is generated through the GPs' invoices to the Regional Health Administration. All general practices are computerised and every week the practices send an electronic fee request containing information about the citizens, the provider, and the type of service to the Regional Health Administration which passes the information on to the National Board of Health. The list of variables is comprehensive [1] . Data in NHSR is divided into information about the citizens, providers, and services.
Data on the individual citizen
Information collected about the citizens is shown in Table I . It includes the unique personal identification number and data about the allocation to a general practice. This number means that it is possible to register the age and sex of the citizen, follow the individual contacts with primary health care over time and merge with other registers.
Data on providers
Information collected about the providers is shown in Table I . The practice providing services can be identified through a provider number but the individual doctor delivering the service in partnership practices cannot be identified. Nevertheless the number is useful in comparative studies of contact patterns, prescription habits, and admissions to hospitals.
Data on services
Information about the services in general practice is shown in Table I . It stems from the fee list containing more than 200 different, individually priced services, which is part of the contract between the Danish Regions and The Organization of General Practitioners. There are similar lists for all providers. The services provided by the GPs are categorised as basic, laboratory, and additional services. Examples of data on basic services in the NHRS are shown in Figure 1 . The contact pattern to general practice shows significant changes. Ordinary consultations to health insurance group 1, now 19.7 million, have increased 42% since 1990. The number of telephone consultations has grown 48% and home visits decreased 74% in the same period. During the past decade new basic services such as e-mail consultations (from 2003) and preventive consultations (from 2006 in the present form) have been introduced and since increased in numbers.
Laboratory services are tests done in the practice, not outside. Simple laboratory kits are available and the number of different laboratory services done in general practice is growing. Data about diagnoses and reasons for using the service is not collected, but some additional services clearly indicate the reason for the consultation, e.g. removal of foreign bodies, treatment of fractures, and vaccination of children. 
Validity and coverage

New categories and classification changes
Until 1996 services provided to children less than 16 years were reported with the personal identification number of the mother or father, which in many respects invalidated the register for research purposes [3] . As mentioned above, new preventive services have been introduced. Some services earlier classified as ordinary consultations will now be coded as preventive consultations, e.g. a planned hypertension control with a dialogue about smoking habits. The number of these consultations has been rising steeply over recent years (Figure 1 ). When evaluating developments it should be observed that it may take time before the GPs start using new fees. Only a few service codes of minor significance have been excluded from the register over the years.
Completeness and accuracy of registration of individuals
Everyone residing in Denmark is covered by the Health Insurance Service and registers with his or her unique personal identification number when contacting the healthcare system. It means that, in general practice epidemiology, the population at risk is well defined. In most general practices people put their issued card through a reader connected to the electronic patient record when consulting. This adds accuracy to the identification of the patient. Invoices with non-existing personal identification numbers are returned to the provider.
Completeness and accuracy of the registered services
There is an economic incentive for the providers to register services as their reimbursement depends on the invoice. In addition the easy billing process by the IT system in close relation to the patient contact should contribute to completeness. The frequency of errors in the coding of specific services by the provider is not known as no validity studies have been reported. Sometimes the reporting of small additional and laboratory services in particular may be forgotten or misreported because the fees for these services are small (e.g. examination of the urine by dip-stick). The definition of some codes is vague (e.g. psychotherapy) and subject to variation between the providers. The same problem may exist in distinguishing between a preventive consultation and an ordinary consultation. Use of these data for scientific purposes must be made with great precaution until validity studies have been done. The registration of basic services (Table I) is necessary to get a fee at all. Therefore the coverage of registration of the contacts is assumed to be high and underreporting unlikely. There is an economic incentive to overreport. However, GPs have to explain their invoices to the Regional Health Administration if these exceed 25% of the average for the GPs in the region. Statistics delivered to the GPs about the number of different services provided compared with other GPs show a great variation probably because of different ways of taking care of citizens and different interpretations of the contract. Knowledge of the daily working conditions and routines in practice is necessary to interpret the data in the NHSR.
Services not included in the contract between the providers and the Regional Health Administration are not registered. For instance sick-leave certificates and administration of travel vaccinations are not part of the contract for general practice. These services constitute approximately 6% of patient contacts in general practice [4] .
The size of the data source
For general practice the NHSR contains more than 600 million patient contacts since 1990, enabling the detection of even small changes in contact rates. The number of contacts to GPs in 2009 was 37.7 million while for practicing medical specialists a total of 100 million services since 1990 and 5.1 million in 2009 were registered.
Data accessibility, availability and cost
The data is accessible on an aggregated level from the National Board of Health [5] and Statistics Denmark [6] . Data can also be supplied with personal identification numbers after permission is given by relevant authorities, most importantly the Danish Data Protection Agency. More information including costs is available at the Researcher Service, the National Board of Health [7] .
Conclusion
Familiarity with both the complex Danish system of negotiations about the terms of contractual agreements between healthcare providers and the Danish Regions and the working conditions in primary health care is necessary in order to use the NHSR for research purposes. With this in mind, the register contains valuable information about most of the activities in primary health care. Its strengths include completeness, size, and long follow-up period. It is useful for research purposes especially when linked with other registers concerning health and social information or with ad-hoc collected research data.
However, grave reservations must be made regarding the validity of the register as no studies of this important point have been made. The register contains administrative data without much clinical information. A new data capture program for general practice has been introduced recently [8] enabling the transfer to a central database of information including clinical data about reasons for using the service, diagnoses, prescriptions, and other variables. Increasing numbers of research projects are using this facility for data collection. At present, the number of GPs supplying information to this database is quite low, but it will be an important tool for research in the future.
